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Public Workshops –  

Maui Island Water Use & Development Plan 
East Maui - November 17, 2016 

 
 
   

AGENDA 

1. Welcome, Agenda, Ground Rules    

2. Overview – 6:00 p.m.  
 

 Key Issue 

 Regional Resources, Demands, and Conflicts 

 Values, Objectives and Issues - What We Heard 
from Public Meetings and Survey 

 
3. Preliminary Measures and Strategies – 6:45 p.m. 

 Break-Out Groups. How do strategies for 
supplying demand address Key Issue(s) 

 Conflicts and Tradeoffs  
 

4. Report Out and Discussion – 7:45 pm 
 

5. Wrap-up/Next Steps – 8:30 p.m.  

 
 
 
 
 
 
 
 
 
 
 
 

More Information is online:  www.mauiwater.org 
County of Maui Department of Water Supply, Water Resources & Planning Division  
Contact:  Pam Townsend, Staff Planner, 463-3110 or pam.townsend@co.maui.hi.us 

 

 

ALOHA … Please 

 BE COURTEOUS (and 

people will listen to you) 

 ALLOW OTHERS TO 

SPEAK (you can follow up 

with us, call, email, write 

your comments on the 

Questionnaire) 

 Keep to the AGENDA 

 

http://www.mauiwater.org/
mailto:pam.townsend@co.maui.hi.us
















http://files.hawaii.gov/dlnr/cwrm/cch/cchma1301/CCHMA1301-20160115-HO-D&O.pdf


http://files.hawaii.gov/dlnr/cwrm/cch/cchma1301/CCHMA1301-20160115-HO-D&O.pdf
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Transports for Municipal Demand 

The DWS Upcountry system is currently dependent on 80% surface water to meet municipal demands averaging 7.7 

mgd. Based on population growth, the Upcountry system is anticipated to grow by about 8,400 people, which equals an 

additional 1.65 mgd demand.  Due to limited surface water source, the cost of groundwater extraction at high 

elevations, and legal constraints to explore groundwater from the Haiku aquifer, the County established the Upcountry 

Meter list of priority for service by the County water system when water supply became available.  There are about 

1,800 requests for 1,900 dwelling units and a nominal number of commercial units.  About two-thirds of the remaining 

requests are located outside the Urban Growth Boundary.  Approximately 8 mgd would be required to satisfy the 

priority list, for a total additional demand of approximately 10 mgd.  Demand represents both public trust uses 

(domestic needs and DHHL service) and non-public trust uses (agricultural irrigation and commercial use).  

Estimated Demand of Mater List by DWS District (mgd) 

DWS Ha‘iku System 1.87   

DWS Makawao System 0.87   

DWS Upper Kula System 3.78   

DWS Lower Kula System 1.53   

DWS Kula Agricultural Park  Negligible  

 

In addition to projected agricultural irrigation and municipal use, resource adequacy must consider impact from 

drought, climate change, water losses and other uncertainties. 

Drought Scenario 

The Hawaii Drought Plan, 2005 Update, identifies water supply vulnerability areas, which include Upcountry and Keokea 

(DHHL) and Kahikinui (DHHL), agricultural vulnerability areas, including Kula, Ulupalakua and Kahikinui (DHHL).   

A hydrological drought refers to deficiencies in surface and subsurface water supplies, which are reflected in declining 

surface and ground water levels when precipitation is deficient over an extended period of time.5 It is possible that 

adjustments to crops or irrigation would be undertaken in a long-term hydrologic drought. 

For the drought scenario, stream flow-duration discharges that are equaled 95 percent of the time (Q95 flow; or Q90 if Q95 

flow not determined) is used in evaluating surface water availability. In the absence of numerical IFS, the planning 

approach is to plan within the diverted amounts when the status quo interim IFS were adopted, or as subsequently 

amended by CWRM.   

Climate Change Scenario 

Climate change patterns already being seen in Hawai’i are projected to become increasingly serious before the middle of 

the 21st century, including (a) declining rainfall, (b) reduced stream flow, (c) increasing temperature, and (d) rising sea 

level. Each poses serious consequences for the replenishment and sustainability of groundwater and surface water 

resources. Water supply faces threats from both rising groundwater and saltwater intrusion in wells, as well as declining 

quality and quantity due to drought and downward trends in groundwater base flows.  Preliminary predictions on future 

climate projections for Maui island include: 1) temperature increases at all elevations; 2) wet areas get wetter; 3) dry 

regions are mixed (some wetter, some drier); 4) mean annual rainfall increases (seasonal patterns show May-September 

drying in Central Maui); 5) mean annual reference evapotranspiration increases; and 6) little change in cloud-base 

                                                           
5 WRPP, 2014, Drought Planning (Draft) 
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elevation and trade-wind inversion height.6  On a 20-year time frame, changes due to climate change cannot be reliably 

predicted but vulnerabilities can be addressed through diversification and resource augmentation.   

Water Loss and Uncertainties 
 
Water losses due to leaks, seepage, evaporation and other inefficiencies are estimated at 22.7% for the EMI system.  
Water audits, improved irrigation methods and storage can mitigate but not eliminate water losses.  To determine 
resource adequacy, demand projections are increased by 20% to account for water losses and other uncertainties. 
 

OPTIONAL STRATEGIES 

Rainwater Catchment  

Rainwater catchment is the collection of rainwater from a roof or other surface before it reaches the ground. 

Rainwater catchment is not as reliable as conventional water resources because it is extremely sensitive to the 

climate. However, rainwater catchment is a viable option in this region. Rainwater catchment systems are not 

regulated by the Department of Health, making estimates of their use difficult.  No inventory of installed catchment 

systems throughout the island is available.   

Reclaimed Wastewater 

Reclaimed wastewater is a valuable resource, especially for irrigation purposes. Approximately 2.4 mgd of reclaimed 

wastewater is used on the island, primarily for irrigation of agriculture, golf courses and landscape. The State of 

Hawai‘i defines R-1 water as the highest-quality recycled water; it has undergone filtration and disinfection to make it 

safe for use on lawns, golf courses, parks, and other areas used by people.   R-2 recycled water can only be used 

under restricted circumstances where human contact is minimized. R-1 is primarily used in West and South Maui. R-2 

is used in Kahului.  The Maui County Code was amended in 1996 requiring commercial properties (agricultural, 

commercial, public uses) within 100 feet of a Maui County R-1 water distribution system to connect within one year 

of recycled water availability and to utilize recycled water for irrigation purposes.   

There is currently no reclaimed wastewater available to serve demand in the Ko‘olau, Hāna and Kahikinui aquifer 

sectors, or for the Upcountry system that relies on Ko‘olau surface water.  

Stormwater Reuse  

Stormwater reuse provides for capture and reuse of surface water runoff. Stormwater reclamation can potentially 

provide water for non-potable water demand such as irrigation and toilets. Due to contaminants picked up by 

stormwater runoff different levels of treatment may be necessary. Use of rain barrels or infiltration methods may be 

used by individuals or for small projects.  Stormwater reclamation methods that employ capture and storage 

technologies must be planned, constructed, and operated to ensure minimal impact to streams, riparian 

environments, conservation lands, water rights, and cultural practices. When incorporated into the design of 

development projects, stormwater reuse can reduced reliance on groundwater and surface water for landscape 

irrigation, while minimizing infrastructure costs.    

 

 

 

 

 

                                                           
6 Participatory Scenario Planning for Climate Change Adaption: Final Land Use Input, Pacific RISA, November, 2014 
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   Stormwater Reclamation Technologies 

 

Desalination 

Desalination can remove salt and other dissolved minerals from the source water. Seawater, brackish water, or 

treated wastewater can be processed through several desalination methods: distillation, vacuum freezing, reverse 

osmosis and electrodialysis.  Desalination requires significant electrical power and therefore has a high financial and 

potentially environmental cost. Disposal of the brine poses an environmental challenge.  Injection wells or direct 

ocean outfall are likely options for brine disposal.  

Conservation 

The Hawai‘i Water Conservation Plan, 2013, defines water conservation as the reduction in fresh water use by 

improving the efficiency of water delivery and end uses.  Conserving water and avoiding water waste are important 

for long-term sustainability even in times of abundant rainfall. Managing water demands and implementing viable 

conservation measure can delay or avoid additional capital infrastructure, decrease operating costs, and avoid 

environmental degradation relating to both public and private water utilities. Water conservation is a critical 

component of climate adaptation and can increase resilience to declining water supply or more frequent drought.   

Conservation programs can be implemented by water purveyors of all sizes. DWS is further developing and 

expanding its water conservation program, which includes both supply side and demand side measures.  Anticipated 

program elements include: 

 targeted audit and direct install programs  

 rebates and incentives  

 expanded conservation requirements for landscaping and other uses 

 expanded marketing efforts including targeted user groups such as a hotel awards program building manager 
information program, and agricultural user working groups/services 

 energy production and efficiency measures 

 continued watershed protection and restoration   

 possible major capital expenditure to support reclaimed water use 
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Supply Side Measures 

1.  Leak Detection    

An effective leak detection program is critical to identifying unaccounted for water and proactively preventing as 

much water loss as feasible. Major benefits to a leak detection program include the ability to: respond more quickly 

to identified leaks; find “hidden” leaks creating ongoing water loss; reduce pressure, especially during low demand; 

and replace aging and weakened pipe.  

2. Universal Metering, Meter Testing, Repair and Replacement 

Metering all classes of customers and governmental entities and replacing old water meters ensures efficiency and 

can identify leaks or other anomalies in water usage.  Preventive and predictive maintenance can help to reduce 

unaccounted-for water in the system by targeting old and substandard lines for replacement.  

3. Valve Exercising Program 

Water valves may leak and large amounts of water may be lost through these connections. An active valve 

exercising program on an annual cycle can mitigate water loss.    

4. Water Use Auditing 

Unaccounted for water includes line flushing, customer meter calibration inaccuracies (due to aging) and theft. 

Regular comparison of water produced and delivered aids in the identification of potential water waste situations 

and acts as a backup to the other programs.  

Demand Side Measures 

1. Public Information and Education 

Public education measures can include advertising, community events, and other outreach.   

2. Regulatory Requirements 

Maui County has adopted the following regulations and rules that support water conservation: 

 Maximum flow rate standards for plumbing fixtures sold by local distributors (County Code, Chapter 16.20)    

 Prohibition of discharging cooling system water into the public wastewater system (County Code, Section 

14.21A.015)   

 Plumbing code regulations that require low flow fixtures in new development (County Code, Chapter 16.20B) 

 Requirements that all commercial properties within 100 feet of a reclaimed water line utilize reclaimed water 

for irrigation and other non-potable uses (County Code, Section 20.30.020A)  

 A water waste prohibition with provision for discontinuation of service where negligent or wasteful use of 

water exists (County Code, Section 14.03.050)  

 A provision enabling the Water Director to enact special conservation measures in order to forestall water 

shortages (County Code, Section 14.06.020)   

 Regulations for the Control of Water Usage During Droughts (County Code, Chapter 14.06) 

Expanded regulatory options could address landscaping and irrigation, grey water use for commercial and residential 

purposes, and compliance with EPA WaterSense Program. 
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3.  Plumbing Retrofits and Sub Metering 

Distribution of low flow fixtures and retrofit/direct installation programs can be especially effective in combination 

with water audits and sub-metering of multi-family units and multi-purpose buildings.  Studies indicate that metering 

un-metered units is among the most effective conservation measures, by billing explicitly for water use rather than 

hiding this cost in the rent. 

4. Rebates and incentives 

Rebates and incentives can include hotel awards program, a building manager information program, agricultural user 

working groups/services, as well as energy production and efficiency measures. State and local government can 

enhance “green-building” efforts with county rebates and utility credits and state income tax credits directed 

specifically at water conservation. 

Resource Augmentation 

Measures to protect, restore and enhance the resource include watershed management, wellhead protection, and 

stream restoration. Stream restoration can be an integral component of surface water use options and generally has 

strong community support. Shifting resource management to integrate the ahupua`a stream based mauka to makai 

concept is a more holistic approach to managing surface and groundwater rather than focusing on fragmented 

resources.  

Watershed Management   

Maintaining healthy forests is essential to maintaining the healthy streams and groundwater aquifers. When the 

forest is damaged, it loses its capacity to capture rainwater and increase condensation and rainfall. The single 

greatest threat to the native forest is the destruction caused by non-native, invasive animals and plants. 

Deforestation for agriculture and urbanization disrupts the native ecosystem resulting in an increase in erosion, 

siltation and impacts to the watershed, beaches and the tourist economy.  Nearly two-thirds of Maui’s original 

forests have already been lost. State and county agencies as well as private purveyors can provide financial support 

and participation in watershed protection partnerships and reforestation programs. An across-the-board fee for 

water use can impart a conservation price indicator, and fund the cost of water management and conservation. 

 DWS through its customers has provided more than $6M to watershed partnerships in the region in addition to funding 

invasive weed eradication efforts through the Maui Invasive Species Committee throughout East Maui.  
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Wellhead Protection 

The County DWS initiated the Wellhead Protection Program to protect ground waters that supply, or potentially 

supply, drinking water to wells operated by the DWS.  The Draft Wellhead Protection Ordinance proposed for 

adoption delineates two Wellhead Protection Overlay Zones based on the time it takes groundwater to migrate to 

the drinking water well.  The ordinance would institute zoning controls that restrict land uses that pose a high risk of 

contamination within each Wellhead Protection Overlay Zone.  Protection strategies and the Draft Ordinance were 

developed with community input at ten public meetings throughout Maui County; as of 2016 the ordinance 

continues to be under review.  This program to protect the water sources is consistent with state and county 

objectives and is very viable from a sustainability and cost benefit perspective.   

 

RECOMMENDATIONS 

Based on identified planning objectives and regional community input, a combination of strategies are recommended 

on the next page to address regional and island-wide needs.  Addressing resource protection, conventional and 

alternative resources island-wide also mitigates the need for surface water transports out of the region.  Further 

input on the acceptability of the following strategies is sought.  

 

 

 

 

 

The collective land holdings of the East 
Maui Watershed Partnership provide water 
for Upcountry residents from Hāʻiku to 
Kanaio, and residents in Hāʻiku, Paʻia, 
Ke‘anae and Hāna through a combination 
of surface water collection and aquifer 
recharge.  
Source: East Maui Watershed Partnership 
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Planning  Objectives Preliminary Strategies 

Maintain sustainable resources  Apply an ecosystem ahupua’a based, precautionary approach based on science, 
local knowledge, collaboration and community education 

 Consult with Native Hawaiian community/moku representative on regional 
resource use and management 

 No new stream diversions for off-stream uses  

 Promote and fund watershed partnership programs for invasive plant and 
ungulate control 

 Expand watershed protection mauka to makai,  promote reforestation 

 Support improved groundwater, surface water and stream diversion monitoring 
programs by CWRM 

 Scientific studies necessary to support decision making, including drought 
impacts 

 Protect and recharge ground water during non-drought periods to stabilize 
supply 

Minimize adverse 
environmental impacts 

Protect and restore streams 

Minimize Adverse 
Environmental Impacts 

Protect Cultural Resources 

Manage Water Equitably  Use drought conditions as baseline to evaluate water supply and effects of water 
use 

 Quantify the impact of watershed management on groundwater recharge and 
distribute funding proportionally  

 Use the appropriate level of water for the use  

Provide for Department of 
Hawaiian Homelands Needs 

 Maintain plantation ditch systems for continued transport to DHHL projects 

Provide for Agricultural Needs  Maintain plantation ditch systems for affordable non-potable water conveyance 

 Focus on climate appropriate crops 

 Maintain subsidies for non-potable water supply 

Minimize Cost of Water Supply  Diversify to the most cost-effective combination of groundwater, surface water, 
and aggressive conservation 

 When IFS adopted, support water transport for municipal needs in wet season 

Maximize Water Quality  Restrict land uses with high risk of well contamination near drinking water wells 

Maximize Reliability of Water 
Service  

 Develop basal groundwater as contingency for agricultural irrigation in dry 
season 

 Develop surface water storage for seasonal use of surface water  

 Diversify conventional resources to account for climate change and longer 
droughts 

Provide Adequate Volume of 
Water Supply 

Maximize Efficiency of Water 
Use 

 Maximize R-1 reclaimed wastewater system capacity and use 

 Require commercial properties >100 feet to connect and use R-1 water   

 Explore greywater system programs and incentives for catchment 

 Low impact project design for onsite water retention 

 WaterSense standard for new development, retrofit programs for existing 
development 

 Climate appropriate landscaping 

 More aggressive landscape water conservation measures in dry areas than wet 
areas to minimize water transport 

 Combination tiered water rates, water waste control, incentive programs and 
targeted community education 

Establish Viable Plans  Implement MIP and provide infrastructure in planned growth areas 

Maintain Consistency with 
General and Community Plans 
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estimated using a water-budget model for the Island of Maui, Hawai‘i, 1978–2007: U.S. Geological 
Survey Scientific Investigations Report 2014–5168, 53 p., http://dx.doi.org/10.3133/sir20145168 

 Maui Water Use and Development Plan, 1990 

 State of Hawai‘i Water Plan 

 Water Resources & Climate Change Adaptation in Hawai‘i: Adaptive Tools in the Current Law and 
Policy Framework, 2012 

http://dx.doi.org/10.3133/sir20145168


County of Maui DWS Water Resources & Planning 

Water Use and Development Plan Issues/Solutions Summary 

 

Hana Meetings (4/19/2016, 5/21/2016) 

Issues Comments Solutions 

Streamflow  Water rights are being abused 
How to determine kuleana appurtenant, 
traditional and customary rights? 
Cultivatable parcels? 
Stream use applications? Permits? 

Return water to streams 
Adopt instream flow standards 
If water to support kuleana uses is returned to 
streams, consider transporting water to Kula to 
support  diversified ’sustainable’ ag  

Environmental 
Protection 

Develop with sensitivity to land. Stop or 
slow it 

 

Alternative 
Sources 

Maximize alternative sources Maximize reclaimed water use 
R-2 water reuse, rainwater catchment in all 
areas. 
Holistic description of conservation (big picture 
conservation costs less) 

Water availability Hawaiian Homelands Water Meter 
Waitlist and meter costs; development 
held back in Kahikinui 

 

Costs   Pay upfront for new development   

WUDP Process 
and Development 
 

Involve local community in assessments, 
give respect to local knowledge  
Perception of being left out from 
conservation efforts. 
Call to stop planning until court case is 
resolved. 

3 bullet point email for people to come to 
meetings 
Act as water advocates 
Public education outreach 
Focus on access to water 
Visual aids  
Plan with water issues as closely related 
High hopes for a relevant plan 

 

Hana Surveys 

 Hana (~3) 

 Write-in Water Issues 

o Stream Flows++ 

o Wastewater Treatment and Injection wells 

o Return of East Maui Water 

o “Mauka to Makai”+ 

 Write-in Water Solutions 

o Graywater Irrigation 

o Composting Toilets 

o Restoration of Stream flows++ 

 With enough to go to high pop. Areas 

 All back to streams+++ 



 With future assessment to determine distribution 

o Stop All Development 

o Rainwater Catchment 

 Relax regulations on rainwater catchment for county users 

 Hana High School (~19) 

 Write-in Water Issues 

o Return of East Maui Water (100% mentioned) 

 “People are in need of water where the water is being taken for the rest of the 

people” 

o East Maui Streams (100% mentioned) 

 Stream Health++++ 

o Estuaries++ 

 Fishing and prawning impacts 

o “Mauka to Makai” 

o Hana Bay waste effluent contamination 

o Taro (Kalo) Farmers+++++ 

 Keanae 

o Water Pressure 

o Perceived continuance of depravation of East Maui Taro Farmers even after HC&S stoppage 

o Perception of being lied to/talked down to++++ 

 Write-in Water Solutions 

o Give Back East Maui waters for stream flow (100% mentioned) 

 Complete restoration++++ 

 New development should only get water from rainwater catchment, not from 

streams 

 Develop a plan to equally share water between east and the Rest of Maui 

 Extraction from east Maui “out of the question” 

 To insure right to water use before other uses+ 

o Incorporate Cultural uses into water plan. 

 Cultural and water resources often viewed as same thing 

 Common complaint – why put redundant things on the questionnaire? 

o Follow Public Trust Doctrine (not said directly but spoke of laws relating to water rights by 

public) with respect to East Maui water++++++++++ 

 Water code Ch. 174C 

 Perception that A&B actions are Illegal++ 

o Throw out HB2501  

o Increase Outreach and education efforts regarding how water system functions+++++++++ 

 Specific knowledge++ 

 How to survive drought conditions 

 Available online 

 Simple concise language 

 Market outreach efforts+ 

 Direct outreach in schools+++  

 More information about laws regarding water++ 






















